Abstract. The morphologically specialized queen caste has been lost in various ponerine ants, and mated workers ('gamergates') reproduce instead of queens. Unlike previous reports in the literature, we found only one gamergate in each colony of Dinoponera quadriceps. We documented monogyny by dissecting ovaries and spermathecae in 914 workers from 15 colonies, and by observing mating in the laboratory.
Abstract. The morphologically specialized queen caste has been lost in various ponerine ants, and mated workers ('gamergates') reproduce instead of queens. Unlike previous reports in the literature, we found only one gamergate in each colony of Dinoponera quadriceps. We documented monogyny by dissecting ovaries and spermathecae in 914 workers from 15 colonies, and by observing mating in the laboratory. In colonies without a gamergate, aggressive interactions among some of the unmated nestmates led to the behavioural differentiation of a top-ranking worker ('alpha'), which laid almost all the eggs. Only the alpha went outside the nest at night, and mated if foreign males were present (N=11 tests), thus becoming a gamergate. The alpha was sexually attractive even when her ovaries were not yet active. After intromission, the male remained linked to the alpha while she severed the end of his abdomen. Pieces of the male genitalia remained attached to her genital tract, and she removed them after 30 18 min (X ; N=9). We interpret this to be a mating plug, preventing other males from fathering her offspring. None of these newly inseminated gamergates continued to go outside the nest, and, when tested, they never re-mated (N=4). Thus, gamergates of D. quadriceps probably mate only once. In queenless ant species, comparative evidence indicates that worker mating is often regulated in monogynous species, while unrestricted mating of young individuals is typical of polygynous species (oviposition is regulated subsequently). Furthermore, the occurrence of either monogyny or polygyny influences the mating strategies of males, and mating plugs have been reported only in some monogynous species.
The Association for the Study of Animal Behaviour
The absence of a morphologically specialized queen caste in some ants is now well documented, occurring in about 100 species belonging to 10 genera (all in the subfamily Ponerinae; Peeters 1993, 1997). Comparative data, particularly the existence of species with and without queens within the same genera, indicate that this is a secondary evolutionary modification. The loss of the queen caste is possible in species with little queen-worker dimorphism, because the spermatheca of these workers is functional (unlike most ants). Every worker has the ability to mate and lay diploid eggs. Only a few workers reproduce sexually in each colony, however; these are called 'gamergates' to emphasize that they differ in several characteristics from queens. As far as we know, ponerine ants are the only group of social Hymenopterans in which morphologically specialized workers remain able to mate (in some species only). Reproductive conflict is characteristically intense in queenless ant societies because all members are totipotent. Consequently, behavioural interactions among adult workers regulate their ovarian activity and access to foreign mates. This contrasts with social insects that have morphologically specialized breeders and helpers.
In many ants, winged queens and males disperse and mate away from their natal nests (Hö lldobler & Wilson 1990) . In contrast, the males of queenless ants fly away and search for foreign nests, where they copulate with workers near the entrance or underground (Peeters 1991 
